Carrot (Daucus carota L.) is one of the popular root vegetables grown throughout the world and it is the most important source of dietary carotenoids (Sharma et al., 2012) . In recent years, worldwide consumption of carrots has been steadily increasing because of their nutritional benefits (Yu, Zhou and Parry, 2005) . Carrots have been shown to have other potentially beneficial health effects, anti-carcinogenic, antioxidant, and immune-boosting properties, as well as the pro-vitamin A activity of some carotenoids all of these add to their importance in the diet (Jintasataporn, 2012) . Krinsky and Johnson (2005) state that carrots and their fresh products (shredded carrots, sliced carrots and carrot juice) may protect humans against certain types of cancer and cardiovascular diseases.
The organoleptic (taste) qualities of carrot are controlled by a balance between the range of compounds including both, reducing and non-reducing sugars (Simon et al., 1989) and the research indicates that sweetness is an important factor in the acceptance of new commercial vegetable cultivars (Nookaraju et al., 2010) . Carbohydrates can make up almost 75% of the dry matter of carrot roots (Arscott and Tanumihardjo, 2010) . The main soluble sugars in carrots are glucose, fructose, and sucrose, with sucrose in major ratio. In carrot root the accumulation of hexoses predominates during the early part while sucrose accumulates during the second half of the growing period (Bufler, 2013) .
The nutritional value of fruit and vegetable is often associated with their antioxidant capacities (Sing et al., 2009 ).
Carrot is a good source of natural antioxidants, especially carotenoids and phenolic compounds (Chantaro et al., 2008; Leja et al., 2013; Šlosár et al., 2013) . Phenolic compounds account for the major portion of the antioxidant capacity in many plants. Carrots have been ranked 10 th among 39 fruits and vegetables in nutritional value and the research on carrot health benefits still continues (Sun et al., 2012) .
The presence of phenolic compounds in carrots contributes to their sensory qualities, like colour (Zhang and Hamauzu, 2004) , bitterness or aroma (Kreutzmann et al., 2008) . Therefore, the phenolic compounds could be used as a good indicator to evaluate the vegetables quality during processing and storage (Goncalves et al., 2010) . Major phenols in carrots include chlorogenic, caffeic and p-hydroxybenzoic acids along with numerous cinnamic acid derivatives (Wang et al., 2006) .
The biosynthesis of carotenoids in plants is well understood. This also applies to carrot which is an important crop in relation to carotenoids due to high concentration (28 mg 100 g -1 ) accumulated in the tissue (Surles et al., 2004) . The most abundant carotenoid in orange carrots is β-carotene (45-80%), and there can be found smaller fractions of α-carotene and lutein (Oliveira et al., 2010) .
The aim of this work was to analyse the quality of carrot juice in order to assess the impact of the pasteurization on changes in the content of total polyphenols and carotenoids. 
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Figure 1
The average content of carotenoids (mg 100 g -1 dM) in carrot juice before and after the pasteurization Within an experiment, following 9 varieties of carrot (Daucus carota L.) were used: Baltimore F1, exhibition F1, Kamaran F1, Napoli F1, Belgrado F1, Komarno F1, Nantes, Rubina and Nandrin F1. Biological material was cultivated in the botanical garden of the Slovak University of Agriculture in Nitra in 2014. Area is situated in very warm agro-climatic region, very dry sub-region. The average annual temperature is 10 °C. The average annual rainfall is 584.5 mm and the average rainfall for the growing season is 287.5 mm. In terms of soil characteristics, soil is a glue fluvisol formed on alluvial sediments.
Roots of the selected varieties were collected at the stage when they were fully matured, suitable for processing and storage. By the cold pressing (the multi-functional juicer Champion 2000), we produced carrot juices which were analyzed in the fresh state and after the pasteurization, performed at 85 °C for 5 minutes.
Total carotenoid content was performed spectrophotometrically, by the Jenway device Model 6405 Uv/vIS, according to the methodology given by STN 12136 -determination of total carotenoids and individual carotenoid fractions. The homogenized samples were kept in acetone to extract carotenoids and then they were collected in the petroleum solution. The absorbance of carotenoids was measured at a wavelength of 450 nm. Carotenoid content was calculated and expressed as β-carotene. The determination of the total polyphenol content was performed by the method of Folin -Ciocalteu (Singleton and Rossi, 1965) that is based on the reaction of Folin -Ciocalteu reagent with polyphenols to form a blue complex. The intensity of the colour is proportional to the content of polyphenols. The evaluation is performed with a spectrophotometer at a wavelength of 700 nm. Polyphenol content was expressed in mg GAe 100 g -1 (gallic acid equivalent). The content of total polyphenols and carotenoids was expressed in dry matter of juice that was determined by the gravimetric method at 105 °C. The results of the analysis were processed Results and discussion Andrea Mendelová et al. Chen et al. (1995) performed an analysis aimed at the stability of carotenoids and provitamin A in carrot juice during storage. Carrot juice has been pasteurized and then stored at 4.25 and 35 °C for 3 months. The results show decrease in amount of lutein, α-carotene, and β-carotene in carrot juice with increasing storage temperature. Salariya et al. (2009) investigated the effect of different blanching media on the nutritional value of carrot juice. The highest protein content (1.34%), minerals (2.5%) and water-soluble sugars (5.46%) were found in carrot juice obtained from carrots blanched in 0.5% acetic acid and 1% CaCl 2 . At the same time, they detected the highest amount of β-carotene (195 mg 100 g -1 dM) and lower content of vitamin C (8 mg 100 g -1 dM) in this juice. In carrot juice with no blanching treatment authors determined lower protein content (0.88%), minerals (1.26%), soluble sugars (4.81%) and the decrease in β-carotene content (175 mg 100 g -1 dM) while vitamin C content was higher (44 mg 100 g -1 dM). Bongoni et al. (2014) performed the study in order to find a way how to cook carrot to retain the highest content of β-carotene and appropriate sensory properties. After 20 minutes of cooking, the amount of β-carotene decreases by 19% while at stewing of the carrots it retains higher amount of β-carotene. The sensory quality of the carrots, treated by both methods, did not differ, but the carrots prepared by steaming showed significantly higher amount of β-carotene.
The highest content of total polyphenols we found in the juice of variety Rubina (922.80 mg GAe 100 g -1 dM) and the lowest in Nantes (535.75 mg GAe 100 g -1 dM) ( Figure  3 ). Polyphenol content in selected varieties decreased in this order: Rubina> Komarno F1 > exhibition F1 > Kamaran F1 > Nandrin F1 > Belgrado F1 > Baltimore F1 > Napoli F1 > Nantes. By testing, using the Tukey HSd test, the relative differences among varieties in the content of polyphenols were observed. Statistically significantly we found the highest content of polyphenols (p ≤0.05) at variety Rubina and the lowest in Nantes. Statistically significant differences were not 
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Figure 3
The average content of total polyphenols (mg 100 g -1 dM) in carrot juice before and after the pasteurization fresh matter in variety Belgrado F1 to 17.52 mg 100 g -1 fresh matter in variety Kamaran F1. Frančáková et al. (2006) examined the content of carotenes in 5 varieties of carrot (Napa F1, Nevis F1, Kathmandu F1, Florida F1, Idaho F1) cultivated in three locations (Nitra, Prusy, Komarno). The lowest content of carotenoids 15.56 mg 100 g -1 was shown in variety Napa F1 and its lowest content, by comparison to other varieties, was confirmed in all 3 locations as well. For the other varieties the average content of carotenoids was higher than 20 mg 100 g -1 . At the same time, they indicated that the highest average content of carotenoids of all studied varieties was detected in the roots of carrots grown in the area of Nitra (22.99 mg 100 g -1 ). The average content of carotenoids in our varieties was lower than the one found in the work of the authors. 
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Figure 2
Comparison of average content of carotenoids (mg 100 g -1 dM) in carrot juice before and after the pasteurization Andrea Mendelová et al. Kramer et al. (2012) 
Conclusion
Total carotenoid content in unpasteurized juice was detected from 146.80 mg 100 g -1 dM to 213.66 mg 100 g -1 dM. The polyphenol content was found to be the highest 922.80 mg GAe 100 g -1 dry matter in the variety Rubina and the lowest in the variety Nantes (535.75 mg GAe 100 g -1 dry matter). After the pasteurization of juices, there was found the decrease of total carotenoids and polyphenols. Comparing the changes in carotenoids and polyphenols it can be concluded that changes in the content of total carotenoids due to heat treatment were more significant than in the content of total polyphenols. 
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Figure 4
The comparison of average content of total polyphenols (mg 100 g -1 dM) in carrot juice before and after the pasteurization detected in combination of varieties: Napoli F1 -Baltimore F1, Baltimore F1 -Begrado F1, Napoli F1 -Belgrado F1, Belgrado F1 -Nandrin F1, Nandrin F1 -Kamaran F1. After the pasteurization, the decreased content of total polyphenols (TPC) was determined. TPC after the pasteurization ranged from 450.34 mg GAe 100 g -1 dM at Napoli F1 to 751.95 mg GAe 100 g -1 dM in Komarno F1. We observed good stability in varieties Nantes with a decrease by 4.39% in TPC and in Baltimore F1 in which the decrease was 7.17%. In variety Rubina the content of total polyphenols decreased by 29.34% and in Kamaran F1 by 27.57%.
By the multi-factorial analysis of variance, we were able to confirm (p ≤0.05) statistically significant higher polyphenol content in fresh juice than in juice after the pasteurization. Cieślik et al. (2006) monitored polyphenols in fruits and vegetables. In the fresh carrots they determined the average value of polyphenols 156 mg 100 g -1 . In the dry matter there was average of polyphenol content detected to be 1485 mg 100 g -1 . At the same time they indicated the polyphenol content in the dry matter from 1400 to 1582 mg 100 g -1 . Tian et al. (2014) investigated the effect of blanching and pasteurization on polyphenols and antioxidant activity of carrot juice. They reported that blanching has no significant impact on the total content of polyphenols and antioxidant activity. Negative impact on total polyphenol content and antioxidant activity was detected at pasteurization of carrot juice and there was found decrease in both observed indicators. These results are similar with ours; in our case, decreasing in total polyphenol content after the pasteurization of carrot juice was monitored as well. Jabbar et al. (2014) examined the combined effects of ultrasound and high hydrostatic pressure on the total polyphenol content in carrot juice. The carrot juice was subjected at room temperature to ultrasonication (20 kHz) and pressure (250, 350, 450 MPa) for 10 minutes. Under the ultrasonic treatment at power of 20 kHz and pressure of 450 MPa, the total polyphenol content of carrot juice significantly increased. They stated that under these conditions the overall quality of carrot juice has improved. Teixeira (2009) examined the effect of storage on the content of anthocyanin dyes, polyphenols and antioxidant capacity of carrot juice from purple carrots. The authors reported that after 107 days of storage at 4, 20, 35 °C, polyphenols decreased by 20% at all temperatures. Anthocyanin degradation occurred during storage at 4 °C and at 35 °C it decreased by 50%.
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